The selection of an antifungal regimen is based on multiple factors, including patients' characteristics, hospital setting, strain of Candida, and site of infection. The most appropriate antifungal regimen can be chosen from three main groups of antifungals: the azoles (mainly fluconazole), the polyenes (lipid formulation of amphotericin B), and the echinocandins (caspofungin, micafungin, anidulafungin). Although different antifungals can show comparable efficacy in treating candidemia and invasive candidiasis, their differences in terms of toxicity, drugdrug interactions, and selection of resistance remain significant and can impact the clinical outcome of fragile patient populations such as the critically ill. Thus, specific guidelines have been created in order to direct the clinicians in the challenging selection of the optimal antifungal therapy [1, 2] . Among patients in the intensive care unit (ICU), crude mortality rates for invasive candidiasis can range from 25 to 60 % [3, 4] . Although risk factors associated with ICU, e.g., use of broad-spectrum antibiotics, intravascular catheters, parenteral nutrition, and high Acute Physiology and Chronic Health Evaluation II (APACHE II) score, are frequently present in patients with candidemia [5] , other hospital settings such as the internal medicine wards have shown increasing rates of Candida infections [6] . Candida colonization at one or more deep anatomical sites represents an important risk factor and frequently precedes invasive infections in non-neutropenic patients, and the rate of colonized patients in ICU increases as exposure to risk factors is prolonged [5] . In this regard, Pittet et al. have shown a relationship between the intensity of fungal colonization and the risk of invasive fungal infections (IFI) in ICU patients [7] . Several studies have reported the benefit of antifungal prophylactic therapy in colonized ICU patients to reduce IFI incidence, while many others failed to demonstrate any benefit in the same population [8] [9] [10] [11] . The current study by Ferreira et al. [12] casts more significant doubts whether the extensive use of prophylactic antifungals in highly colonized patients can be considered safe and effective as a routine measure. In their retrospective observational study, the authors demonstrated that Candida colonization-based pre-emptive antifungal prescription of fluconazole and caspofungin generated a significant change in acquired colonization, especially with C. glabrata and C. parapsilosis, without any impact on incidence of candidemia and on Candida-related mortality. Furthermore it led to consumption of fluconazole and caspofungin of up to 240 and 170 DDD/1000 ICU days, respectively, by far higher than those reported usually in ICU [13] .
Even in previous studies, the colonization index's positive predictive value was less than 9 %; and in medical ICU patients, 39 % developed a colonization index of more than 0.5, while, in the same period, no invasive fungal infections were diagnosed [5] . The bedside practicality of the colonization index remains limited. In recent years, mainly as a result of the widespread use of fluconazole-based prophylaxis in ICU patients, the epidemiology of Candida spp. distribution has shifted from albicans (CA) to non-albicans (NAC) species, thus posing possible issues in terms of antifungal treatment [14] .
A delay in the antifungal therapy has been linked to high mortality rates in different clinical contexts [15] . The lack of both adequate and timely antifungal treatment and source control have been linked to increased mortality in patients with septic shock due to Candida infection [16] . To minimize the negative impact of this infection, several management strategies have been proposed: prophylaxis, empirical therapy, pre-emptive therapy, and culture-based treatment. Both prophylaxis-based on universal antifungal treatment-and empirical therapy-based on the persistence of fever non-responsive to antibacterials and a combination of risk factors-may overexpose the patients to treatment, potentially increasing the rates of resistance to antifungals.
Although the benefits of antifungal prophylaxis are well established in neutropenic patients (e.g., hematological patients), the utility in non-neutropenic, critically ill patients is still controversial. Moreover, the empirical approach has limitations due to confounding features related to specific patient populations, the risk factors associated with candidemia being very common in ICU patients.
The use of colonization index to start a pre-emptive strategy is clearly inappropriate as a colonization index greater than 0.5 occurred in 26 % of the patients and led to an overuse of antifungal without avoiding candidemia [12] .
Predictive models of invasive candidiasis are useful to stratify critically ill patients at high risk but decisions regarding the use of antifungal treatment should not be exclusively based on these models. In recent years, nonculture diagnostic techniques based on serological biomarkers such as anti-mycelium antibodies (Candida albicans germ tube antibody test, CAGTA), 1,3-b-D-glucan (BDG), mannan antigen (Mn), and anti-mannan antibodies (AMn) have been developed, which may allow the differentiation of Candida spp. colonization and infection [17, 18] . Thus, considering the use of this new marker of Candida infection and for practical purposes, it is proposed to substitute the concept of pre-emptive or empiric therapy by ''early'' antifungal treatment, in which both modalities would be present. The possible and ''ideal'' interdependence of microbiologic findings, clinical symptoms, and serologic and molecular biomarkers may help clinicians in the stratification of patients and to select more accurately those candidates for an ''early'' antifungal treatment. However, it is interesting to assess the reliability of these techniques, not only in cases of low-grade and high-grade colonization but also in candidemia (primary and catheter-related) and intra-abdominal candidiasis, considering all variables that may affect the results. This requires a practical operational classification, as it applies to immunosuppressed patients, that includes the concept of proven Candida infection microbiologically documented (candidemia and intra-abdominal candidiasis), and probable Candida infection based on the presence of high-risk patients (major abdominal surgery, pancreatitis), prolonged ICU stay, highgrade colonization, clinical condition of severe sepsis/ septic shock, and of positive results of specific biomarkers (preferably BDG) of candidal infection. Although blood cultures are characterized by a low sensitivity and a prolonged time to positivity (usually more than 72 h) from the time of blood sample collection, they remain the essential investigation to assess candidemia. Targeted treatment is mandatory in case of yeast detection from blood culture [2] .
We believe the combination of multiple organ failure, sepsis of unknown origin, BDG (if available) higher than 250 g/ml or multiple colonization with Candida in mechanically ventilated patients for more than 7 days and receiving broad-spectrum antibacterial agents should represent a population with a particularly high risk of lifethreatening invasive candidiasis and should receive some benefits from an antifungal treatment (Fig. 1) . We suggest restricting antifungal prophylaxis to surgical patients presenting with anastomotic leakage after abdominal surgery or re-operation of the digestive tract during the same hospitalization in order to prevent the development of invasive candidiasis (Fig. 1) .
Whereas targeted treatment is now clearly defined, the empirical/pre-emptive strategy is still controversial because the population that may benefit from this treatment is still poorly understood. Inclusion protocols combining patient type, clinical scores, and biomarkers should be used in randomized controlled trials in order to maximize our chance to demonstrate an effect on the outcome and to limit the overuse of antifungal therapy that promotes resistance.
